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1 SEALED FLEXIBLE MOTOR COUPLING 

2 This invention pertains to a hermetic seal for flexible shaft couplings. More 

3 particularly, but not in a limiting sense, it serves to seal jaw-type couplings in down 

4 hole drilling motors. 

5 BACKGROUND 

6 In the drilling industry, some down hole mud powered drilling motors require 

7 flexible shafts to connect the power producing rotors to stable output shafts. Limited 

8 radial space limits the shafts to sizes that are challenged by the output torque of the 

9 motor rotors. The flexible couplings have been a source of life limiting factors for 

10 such motors since their introduction in the drilling activity. 

1 1 The couplings having rubbing surfaces are available in a sealed version and in 

12 an unsealed version. If unsealed, limited life has attended the usual high reliability. 

13 If sealed, the couplings have little wear and high reliability, while the seals last. They 

14 suffer serious wear and consequent damage when the seals fail. The seals have 

15 reliability problems and sealed coupling has a consequent lack of reliability. 

16 Seal designs have been subj ect to many design efforts, yet the problem remains 

17 throughout the related drilling activities. Drilling activities are rather costly and 

18 reliability problems in the down hole assemblies produce unplanned costs that are 

19 reflected in the cost of petroleum produces. 

20 The seal design disclosed herein is associated with existing coupling designs 

21 that function quite well as long as the seals last. The disclosure includes a 

22 satisfactory coupling of the jaw-clutch conflguration^ and it is being produced with 

23 that jaw-type coupling. The seal will be used with other types of couplings when 

24 testing operations are complete. The disclosure with the jaw-type coupling is not to 

25 be construed in a limiting sense. That is anticipated by and is reflected in the claims. 
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2 In addition to coupling motor rotors to output shafts, flexible couplings are used 

3 between bearing supported output shaft members to allow the motor output shaft to 

4 function in bend motor bodies used in directional drilling activities. The disclosed 

5 seals will be used in such bent motors to seal the lower couplings when proven in the 

6 rotor and output shaft couplings. 

7 SUMMARY OF THE INVENTION 

8 Axially opposite sides of the coupling are hermetically connected by a metal 

9 sleeve extending from one side toward the other side. An elastomer sleeve is 

10 hermetically attached to the sleeve and extends to the other side to which it is 

1 1 hermetically attached. Between the two attachments the sleeve flexes as the coupling 

12 flexes. Preferably, one end of the elastomer sleeve is bonded to the metal sleeve and 

13 the other end is clamped to the other end of the coupling. An alternate for of the seal 

14 provides an expansion sleeve swelled inside the elastomer sleeve radially inward of 

15 the bonded surface of the elastomer sleeve. 

16 An alternate conflguration provides outer metal sleeves extending from each 

17 coupling end toward the other coupling end, the two metal sleeves being joined by 

18 a convoluted bellows, preferably an elastomer bellows but possibly a metal bellows. 

19 These and other objects, advantages, and features of this invention will be 

20 apparent to those skilled in the art from a consideration of this speciflcation, 

21 including the attached claims and appended drawings. 

22 BRIEF DESCRIPTION OF DRAWINGS 

23 Figure 1 is a side elevation, in cutaway, of the complete rotor to output shaft 

24 version. 

25 Figure 2 is fragmented view of a section through the seal and connecting 

26 structure. 
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1 Figure 3 is a fragmented view, similar to Figure 2 but with an alternate 

2 security band. 

3 Figure 4 is similar to Figure 3 with surface grooves in the area of sleeve 

4 connection. 

5 Figure 5 is a sectional view taken along line 4-4, showing only the seal related 

6 parts in the insertion configuration. 

7 Figure 6 is similar to Figure 5, with the security band expanded in place. 

8 Figure 7 is a side elevation of an alternate form of a single coupling with a 

9 convoluted seal. 

10 Figure 8 is a sectional view taken along line 8-8. 

11 Figure 9 is a fragmental view, rather enlarged of the convoluted seal sown in 

12 Figure 7. 

13 Figure 1 0 is a fragmented view, more enlarged of a short portion of a bellows 

14 seal as viewed in Figure 9. 
IS 

16 DETAILED DESCRIPTION OF DRAWINGS 

17 In the formal drawings, features that are well established in the art and do not 

18 bear upon points of novelty are omitted in the interest of descriptive clarity. Such 

19 omitted features may include threaded junctures, weld lines, sealing elements, pins 

20 and brazed j unctures. 

21 Figure 1 shows parts 1 and 2 which comprise a first jaw-type coupling. Parts 

22 4 and 5 comprise a similar second coupling. Part 3 comprises an arbor connecting the 

23 two couplings. As shown, the assembly connects a motor armature and a motor 

24 output shaft by way of tool joint pins lb and 5b. Both parts 2 and 5 have identical 

25 metal sleeves 13 sealingly secured by pins 14. Elastomer sleeves 12, shown in more 

26 detail later herein are each bonded to metal sleeves 13 and extend, and are 

27 hermetically clamped, to coupling parts either 1 or 4. 


I 
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1 The assembly shown is presented with identical couplings and seals. The size 

2 of motors served by the seals usually have configurations related the size. The 

3 couplings of Figure 1 normally flex less than three degrees and the elastomer sleeves 

4 flex proportionally. Thin elastomer sleeves tend to fail by creasing and are usually 

5 installed with initial axial tension. Thicker sleeves are less inclined to crease but do 

6 challenge the attachments at the ends. Thick sleeves are best installed with initial 

7 axial compression. To serve a range of motor sizes the coupling arrangement shown 

8 may be provided in maximum diameters from about one inch to about six inches. Mid- 

9 range coupling sizes may have elastomer sleeve thicknesses that can be installed 

10 without axial stress. Those factors are anticipated by and are within the scope of the 

11 claims. 

12 Arbor 3 is used to house lubricant reservoirs. Piston 8 is sealingly slidable in 

13 bore 9 to provide a variable volume reservoir to lubricate the left coupling. A similar 

14 piston 7 is sealingly slidable in bore 6 to provide lubricant for the right end coupling. 

15 Channel 3a extends to the surface of arbor 3 and usually is fitted with a grease 

16 coupling for externally supplied lubricant during fabrication of the assembly. Ar bor 

17 3 is shown connected to the two couplings by tool join threads but may, in selected 

18 sizes, be part of either or both couplings. Metal sleeve 13 is identical on both 

19 couplers and is secured to the right end portion of each coupling by cross-pins 14. 

20 Seals 10 are shown as an "O" rings but may be of any practical form. Pins 14, in the 

21 configuration shown, are part of the assembly of the jaw coupling and function also 

22 to hold the coupling together but the specific jaw clutch configuration is not part of 

23 the present invention. 

24 The motor output shaft, end shown as MOS, the novel coupling assembly, and 

25 the motor rotor, end shown as MR, represent the principal power producing and 

26 power conducting assembly of the usual down hole drilling motor. 

27 Figure 2 shows the seal 12 sectioned, and rather enlarged, and fragments of 

28 the structures to which it is attached. The attachment fragments are for the left hand 

29 coupling. The seal for the right hand coupling is identical. The right end 12a of 


Page 4 of 12 


1 elastomer sleeve 1 2 is shown bonded to the left end of metal sleeve 13. The left end 

2 of the elastomer sleeve is captured and retained in groove la of coupling end I. 

3 Securing band 12b may be of wrapped construction or it may be a metal band. It is 

4 clamped on after the sleeve 12 is in its final position as assembled. 

1 Figure 3 has all of the elements of Figure 2 but has an added internal securing 

2 band 12c. The band 12c can be deformed for installation in the position shown, and 

3 expanded into final position. The related details are shown by Figures 4 and 5. 

4 Figure 4 is identical to Figure 3 with grooves on the inner surface of the metal 

5 sleeve 2 in the area 2a contacted by the elastomer sleeve 12. inner band 12c exerts 

6 radially outward force on the sleeve 12 to seal and secure assembly with or without 

7 bonding in the area 1 2c. 

8 Figure S is an enlarged sectional view, taken along line S-S, showing inner 

9 band 12c with a shrinking bulge 12d which allows the band to be placed in the bore 

10 of sleeve 12. 

11 Figure 6 shows band 12c forced into circular shape to expand it radially 

12 against the inner surface of sleeve 12. 

13 Figure 7 is an alternate coupling seal configuration. This Figure can be 

14 compared with the right coupling of Figure 1 . 

15 The jaw features of the coupling, if jaw couplings are used, can be identical with 

16 the seal related areas but changed to accept the bellows seal shown. 

17 Part 3 is the same as part 3 of Figure 1. The principal coupling drive portion is 

18 embodied in parts 20 and 24. Metal sleeve 21 is secured to part 20 by threads 20b. 

19 Bellows 22 is bonded to sleeves 2 1 and 23. Sleeve is trapped on part 24 by attaching 

20 part 3 to part 24. Both metal sleeves are sealed to the mating parts by 0-rings (or 

21 equivalent seals) S. 

22 Tool joint pin 20a is one means to attach the coupling to the related motor shaft. 

23 Figure 8 is a cross section taken along line 8-8. The configuration of the torque 

24 transfer configurations of parts 20 and 24 are not points of novelty herein but are 

25 shown to clarify the situation of metal sleeve 2 1 . 
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1 Figure 9 is a fragmented view, rather enlarged, of the area of seal bellows seal 22 

2 and metal sleeves 21 and 23. Optional wire rings 25 are situated inside the 

3 convolutions to prevent inward wrinkling of the convolutions. Optional wire rings 

4 26 are situated on the outside of the convolutions to prevent outward wrinkling of 

5 tht convolutions. 

1 Figure 10 shows a metal bellows that may be used in lieu of elastomer. Metal 

2 bellows 30, if used, may be provided with an inner wear ring 31 on at least one 

3 convolution to prevent radial deformation usually caused by dynamics of movement 

4 or fluid surging of the confined lubricant. 

5 From the foregoing, it will be seen that this invention is one well adapted to 

6 attain all of the ends and objects hereinabove set forth, together with other 

7 advantages which are obvious and which are inherent to the flexible coupling. 

8 It will be understood that certain features and sub-combinations are of utility 

9 and may be employed without reference to other features and sub-combinations. This 

10 is contemplated by and is within the scope of the claims. 

1 1 As many possible embodiments may be made of the apparatus of this invention 

12 without departing from the scope thereof, it is to be understood that all matter herein 

13 set forth or shown in the accompanying drawings is to be interpreted as illustrative 

14 and not in a limiting sense. 
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